By using Diaz and Margolis fixed point theorem, we establish the generalized Hyers-Ulam-Rassias stability of the ternary homomorphisms and ternary derivations between fuzzy ternary Banach algebras associated to the following (m, n)-Cauchy-Jensen additive functional equation:
Introduction
A classical question in the theory of functional equations is the following:
When is it true that a function which approximately satisfies a functional equation E must be close to an exact solution of E?
If the problem admits a solution, we say that the equation E is stable. Such a problem was formulated by Ulam [] in  and solved in the next year for the Cauchy functional equation by Hyers [] . Since Hyers, many authors have studied the stability theory for functional equations. The result of Hyers was extended by Aoki [] in , by considering the unbounded Cauchy differences. Also, Hyers' theorem was generalized by Rassias [] for linear mappings by considering an unbounded Cauchy difference.
Theorem . (TM Rassias) Let f : E → E be a mapping from a normed vector space E into a Banach space E subject to the following inequality:
f (x + y) -f (x) -f (y) ≤ 
for all x  , . . . , x n ∈ X, where m, n ∈ N are fixed integers with n ≥  and  ≤ m ≤ n. Especially, we observe that, in the case m = , equation (.) yields the Cauchy additive equation 
is a non-decreasing function of R and lim t→∞ N(x, t) = ; (N) for any x = , N(x, ·) is continuous on R.
Example . Let (X, · ) be a normed linear space and β > . Then
is a fuzzy norm on X.
Definition . Let (X, N) be a fuzzy normed vector space. A sequence {x n } in X is said to be convergent if there exists x ∈ X such that
for all t > . In this case, x is called the limit of the sequence {x n } in X, which is denoted by N -lim t→∞ x n = x.
Definition . Let (X, N) be a fuzzy normed vector space. A sequence {x n } in X is called a Cauchy sequence if for each >  and each t > , there exists n  ∈ N such that, for all n ≥ n  and p > ,
It is well known that every convergent sequence in a fuzzy normed vector space is a Cauchy sequence. If each Cauchy sequence is convergent, then the fuzzy norm is said to be complete and the fuzzy normed vector space is called a fuzzy Banach space.
We say that a mapping f : X → Y between fuzzy normed vector spaces X and Y is continuous at a point x ∈ X if for each sequence {x n } converging to x  ∈ X, the sequence {f (
Ternary algebraic operations were considered in the nineteenth century by several mathematicians such as Cayley [] who introduced the notion of cubic matrix which in turn was generalized by Kapranov, Gelfand and Zelevinskii in  [] . The comments on physical applications of ternary structures can be found in [-].
Definition . Let X be a ternary algebra and (X, N) be a fuzzy normed space.
() The fuzzy normed space (X, N) is called a ternary fuzzy normed algebra if
for all x, y, z ∈ X and s, t, u > ; http://www.journalofinequalitiesandapplications.com/content/2013/1/166 () A complete ternary fuzzy normed algebra is called a ternary fuzzy Banach algebra.
Example . Let (X, · ) be a ternary normed (Banach) algebra. Let
Then N(x, t) is a fuzzy norm on X and (X, N) is a ternary fuzzy normed (Banach) algebra.
Definition . Let (X, N) and (Y , N ) be two ternary fuzzy normed algebras.
for all x, y, z ∈ X.
We apply the following theorem on weighted spaces (see [-]). for all x, y ∈ X. Then there exists a unique a ∈ X such that Ta = a. Moreover, a = lim n→∞ T n x and
for all x ∈ X.
Throughout this paper, we suppose that X is a ternary fuzzy normed algebra and Y is a ternary fuzzy Banach algebra. Moreover, we assume that n  ∈ N is a positive integer and T 
b, c ∈ X and t > . Then there exists a unique ternary homo-
for all x ∈ X and t > .
Proof Letting μ =  and putting
for all x ∈ X and t > . Set S  := {h : X → Y : h() = } and define a mapping d  :
, ∀x ∈ X, t >  , where inf ∅ = +∞. Also, put S := {h ∈ S  : d  (h, f ) < ∞}. Suppose that d is the restriction of d  on S × S. By using the same technique in the proof of Theorem . [], we can show that (S, d) is a complete metric space. Now, we define a mapping J : S → S by
. http://www.journalofinequalitiesandapplications.com/content/2013/1/166
Thus, by Banach's fixed point theorem (Theorem .), J has a unique fixed point H :
for all x ∈ X. This implies that H is a unique mapping with (.) such that there exists μ ∈ (, ∞) satisfying
Moreover
for all x ∈ X. Thus it follows from (.) and (.) that
for all μ ∈ T 
for all a, b, c ∈ X and t > , where
Then we have, as p → +∞, 
(n-m+) p exists for all x ∈ X and H : X → Y is defined as a ternary homomorphism such that
for all x ∈ X and t > . for all x ∈ X and t > . The rest of the proof is similar to the proof of Theorem .. This completes the proof. Now, we investigate the Hyers-Ulam-Rassias stability of ternary derivations in ternary fuzzy Banach algebras. (n-m+) -p exists for all x ∈ X and D : X → X is defined as a unique ternary derivation such that
